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PURPOSE: Disubstituted cucurbit&lsqb;6&rsqb;urils and a preparing 
method thereof are provided, thereby easily introducing the 
substituents into cucurbit&lsqb;6&rsqb;urils, so that 
cucurbit&lsqb;6&rsqb;urils can be covalently bound to biochemical 
compounds, solid surface and solid substrate. CONSTITUTION: The 
disubstituted cucurbit&lsqb;6&rsqb;urils represented by formula (1) is 
provided, wherein X is 0, S or NH; R is selected from optionally 
substituted C2-C30 alkenyl, optionally substituted C2-C30 alkynyl, 
optionally substituted C1-C30 alkylcarboxyl, optionally substituted 
C1-C30 hydroxyalkyl, optionally substituted C1-C30 alkoxy, 
optionally substituted C1-C30 nitroalkyl, optionally substituted C1- 

C30 aminoalkyl, optionally substituted C6-C30 aryl, and optionally substituted C6-C30 heteroaryl. The method for 
preparing disubstituted cucurbit&lsqb;6&rsqb;urils of formula (1) comprises reacting disubstituted glycoluril of formula (2) 
and glycoluril of formula (3) with formaldehyde. 
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OIXI* ¥31UI¥ [6] 1 * 3 HI2»g| 



S B*38 SEOII tthdF tiJII EgJff 4= 21b 0|X|» ¥5Hbl¥[6]i! SI 3 ISffQ. £ SS°J 0|t|» ¥3iUI¥[6]aS ¥ 

3H2| KB ^gJIB 3x|| JI1&0IU £S»St*!°£ °gsf 935011 SB ^g?l2l BSAI31 g£? 2&X1IB fl|28fe 3?, 3£0hSn£Hfflg 
S3 SS«|, SB|st£| %J\M, 2tS SWB*g2| *0H, £§8*^°] AH g£| bOMI OlS^hfeSm. 

S O — H — I — I 

e oixia- ¥^hi¥[6]h si 3 aisaaoii 3°^ah, sa &*iispi£b xispib a 31 4= 21b ¥3ibi¥[6]i s 3 as 
aaoii ae 30m. 

1981 a ^(W. Mockja Sg 0?»SS ¥3ibl¥[6]10| 01^?H°I BBtSPh 201 3£IH 0IS }iCH3£| MIS C 36 H 36 N 24 0 12 2J 9*4 
S 5>bQ-b AUS W»°DI X-fi! 111 S01I £|SH 3 *fe!ShHCKJ. Am. Chem. Soc. 1981, 103, 7367). HIS 0| SBgM ^Ul¥ 

[6]10|£H2 SSS^CK 3 ¥ ¥3iUI¥[6]i°l JHtfS S3 g> h S0l gllSSlCKDE 196 03 377 A1). 

oi* 2oooaoii mo\M ^Jimmt gg b^xi-s^ jissj ¥3mi¥[6]a°i saas§ mskh ¥5Hbi¥[6]i! sb omsj- g^xiiej ¥?ibi 

¥[n]H (n = 5, 7, 8)SS §r£l SI- 3 2|2|°| ?5i X-£ £I!9°S *e!»aCKJ. Am. Chem. Soc. 2000, 122, 540). 

¥3itJ|^[6]lMS X\mi\J\ Sib g£|3¥S BifXIIMOl soi oi^oih sumom. 
SB, XlSPPf EgJ@ e£IS¥SS 0ISSF01 tf£@ CH9HHIB¥?lbl¥[5]H0l SXiaHCKAngew. Chem. Int. Ed. Engl. 1992, 31, 1475) 
3B-IU #7\ C||3HHI1¥?1HI¥[5]SS IlShS S§H CH 0|&°| E£i§hb 301 gOitStfl Bt0|-A| 01 fi StttSSI IE^I fllff^OID. 

BfSOl 01 ¥3 3d- SFb J|ft2| ^1 

£ SSOI 0I¥3X| Sfe 3|s3 Mb £PI gXHSfil 3D 3 m 01 s £0) | Q|gg5|| xl&xHIS Egjg 4= 21b OIXIS ¥3ibl¥[6]iS HI 
SSfb 301 CK 



^ ij-SOl OI¥EA} 6hb a5 3>I=f3 Mb Olxlih ^5HUI¥[6]i!2| SIS ^BS ISSIb S0IP. 



4Pi sal mm oi¥^i ^imoi e g-gouHb saw is sAitib oixish ¥^ui¥[6]is isaa-. 




4Pi 



l Xb 0, S Eb NHOICH, 



RS XlihE Eb til XI Shi! C2-C30°l m3VdJ\. Xl#9 Eb UIXiS@ C2-C302I g^|y:>l, XIS-S Eb IJIXIihE! C2-C30°l gflJSI-E^^PI , 
XI »S Eb UIXISS C1-C302I SME^AIglPI, X|Sh9 Eb d|fl*S C1-C302J S^API, XlffS Efe HIXISS C1-C30°l UEEifi! 
21. XlShS SEb C1-C302I Omik&IPl, SEb d|I|&@ C6-C302I OHPI, X|ff@ Eb UIXIS9 C6-C302I SHEUEOHPI 

E OI¥OI5! S°E¥E| 

RS 2-USSiy3|, 3-USSia3|, 4-L|EEttliy;>|, 2-WmMmUDl, 3-mi^A| iHlWJ^I, A-mmMMU^, 2-0[D\^.M\MD\, 3-0mik 

miy^i, 4-oiDikniy^i, 2-^oiEHiAiimy;>i, 3-^o\E.mA\muD\. 4-^oiE^Ainiiy^is oi^ois s°s¥a tf^Eib 2 01 u^sism. 



6Pi oixist ^3ibi¥[6]8 aafi,^ assoiu exo!^ s#s 



SI-S sj AH 



SfOI 3E0^E£HII|g J II mz\^°i ED\ 



£ y-g°l ¥21 Jlife^ Mb 2E 2A|£|b 01X19 ^£13^121 3^ 3 o S SA |£|b g£|3¥Se SSBBI8IE2* B*g8fe 0 

31 B SSSfe ^SEE Sib SI^aj 1£ aA|£lb 0|X|* ¥3Hdl¥[6]i!£] HIESSOII £|Sf01 OI¥CHS!Ck 

<£|^AI 1,> 
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^PWs, Xb O, S Eb NHOIDi, 

RS XlthS Eb d|xl&@ C2-C30°l gf3||y3|, XI&S Eb UIXI&S C2-C30°l B3|fcPI ( Xl«h=! Eb dlxl&S C1-C302J ^t^E^DI, 
Xlff@ Eb U|X|sh@ C1-C302I 8K)|E^A|ghlPI, XI&8 Eb U|*|*g! C1-C302) imAPI, XlihS Eb ti\X\&& C1-C30°l LIMil 
D\, XISh@ Eb blXia-a C1-C302I OIQIEg^IPl, Xl&i! Eb HIXI&=! C6-C30S) OH 3 1, XlShS Eb b|XIS@ C6-C30°l 5]| HI ^Ol-S 3| 
E 01^015! 2EE¥Ei <!d@l@P-. 



&J\ asj-Aj 2S SA|£|b OlxISh SEI3¥i!£, IS,^ 1 5A|£|fe 1.2-CI5HIE £E12|- IfS,^ SAISIb & s?0H gj-g 01 

: Dili M£<BQ. 



R O 

Sl-sf^l 5 
X 

H 2 N NH 2 

#31 &g Stf, Stf SI &S^ifOU-||E^o£ 0 |¥0H£! 2°S¥EI 4!B|a t&U 0I&0II2, &hgg tfS ¥J\W: ¥ 70-85 °C 

Oil AH 20g- 60b eel- HlSi& S0| SSEIS ?^»2S ¥I>h§m 90-100 °C OIIAH 12-30A|^=°I ISSffe Hi »SJDK 

HhSOl BfS S&SS &S0UH 1-20AI2!- gWISKEl §3821 ¥^bl¥[6]ifl Ol^SKS OIXIS ^5Hbl¥[6]10| gSH@ 0)9h 

s sfea. 4Pi (X^oiib owies wesson ah sm omm ¥imoi eess ssshq 2:1 mxi iom ¥niai°i omieai ssi sm 
&j\ is SAigfe oixia ¥3Hhi¥[6]s(roi ofaiicia^Ds, aaj&i 2s 5Ai£ib oixia sai3^ii(R=LiMS]iiiu)3i- »sf&i 

3°£ HAIEIb gE|3¥i!g HSSKaiSIESf ShSSKX gCHS SftfA| 1£ SA |£lb 0|*|ff ¥5Hbl¥[6]i!(R=L|E£iI||y:)|)°| g^c^u 
CH Jixi JflSSQ. 

BiAi 4^, fiiy gsis, ^ §i gs^ij, sie^s, a, saa, 0^, sii!, ths^±, s-elm, tsm§§, ssfEi&k g- 
a&ak oldens! e°^¥ei sm oi&°j &mmm oisma. 

&J\ SWQ is SA|£|fe Olxllh ¥3Hbl¥[6]§!(R0| 8h0|E^A|It||y £DI »af±! 2£ SAIEIb OlxIS g£|3¥l(R=D]|^A|iHiy)^ St 
s|ai 3 o S H A|£|fe g£|3 = ag SSSM3l8l=2f ttSSKH gOH£! S^aj 1£ 5A |£|b OlxIS ¥5HtJI¥[6]S(R=Dj|^A|iHiy3|)°J gSSSf 

BTum en »xh asaa. 

tHSSf E+3IAI 6fSH»Si. »SJ#ameg, gamf, A|°HfUEB, SEElhEIB, SB»W¥0|L| 

s. MsshBBN, a±snnaias, oiiionnmassE, ss#, o^ie^, asw^oib, s^sib a yiiM^og oi^ohs e°E¥ 

a sm OI&OI MSSG. 



<a*-(4i i> 



5A|£|b 0|X|# ¥3it)l¥[6]i SEXHB JaiSfflQ. 



|r x 



CH, 



R -H- R 

~ N >f N " CH 2' 
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X ^5 



P4|§, X SI Rg at!! t)|-£F ifQ. 

S^gsi &&8MAH AhSJEIbRHBg SIIEIISOha^lfeN, 0, PEfeSgOIIAH 1,2Eb3l°l 8||E||Sa»» Sff8f3 L^XI 

nEia^cei nes ^di&ck e&, goHb 2&ilh aaisa^i- ^aa^u afsii^oh, on 5 sen n-^moie Eb 4xf g 
s sssi-b aaf^ nil sioieta. enamel oii^b Eioiiy, si^Eioiiy, niaia. mew a, niainipy, niaip-xiy fissiy ^^#5.iy 
ommsa, ^EH-y, s«5?2ty, eiofsi, oi^a^s, aisoi^Afsy, ai^oiDiEhsi, eaiofgg, ni^gy eisi °imm' 2-niEiEy' 
4-uiEisy, N-es-2-niaiEa, niE^ity, niEicniEy, niEioipj^y, =Mssy, si ois^ ^§sh= N-^Ahoik(oji« son niais' 

N-^AhO|E, fl^Eiy N-^AhO|E), OIS°| 4X1 g =g SfiQ. 

^| SfSfAj 10|| AH, C2-C302J y^liy^l, C2-C30°l a-3|y^|, C1-C30°l ghg^ssagiJi, C1-C302I ShOIE^AIgfU^I, C1-C302I LISS 

C1-C30°j OhDIE^S^I, C6-C30°i Oha^l gJ C6-C302I 8||E||S0H3ie ^!CHE 5fLf 0|&2| 4=4; S!JK fi^OlE, 8h 

OIE^API, LIES^I, y^AI^I, h\0\±D\, b|x|Sh@ Sb Xl&S OmiE^I, 3l^MD\, iSWI, C1-C10 y^^l, C6-C15 OH^I §25 

S!XH, SfSj-^l 4°l 1,2-P-3iie SEX||£f SAIEIb ^5||0H ^ ^QHSKJII BfsSfOf St%^ 2S SA|£|fe gE|3¥i§ &a^Cf. 




<si% v M 4> <m% v M 5> <m^M 2> 

&P| &mo\\k\, ^B||0h2| Sifg 1.2-P-^IS SESI 1 SCHI CHShOf 2 LHXI 3SS Af§em. 3£|H £PI tfg l=iSPI| IShSIHfe a 

a, ^s^aomie^ §1 oissm, HF^sjs^ib s&s Mgsa. aas 1 #e*ii 1 schi chsi-oi 0 4 mxi 3gg ai- 
sea. 

£PI BhggEfe 1.2-QI-3HIE SEil S! ¥910^1 GSM ^H30IHEh 50 l_HX| 100 ID S?|0ia. 

□ £PI 2^ SAIEIfe OlXISh ^£|3¥Sa 8PI &}§ai 2Si SOI 32S 2A|£|fe g£|3¥S^ BtgAIZia. 
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<Sf*^ 1> 

x, R8 ui-si aa. 

£PI ^gOII/H 3°l gd|3 = goj ff go asf ^ 2 o| 0! xl *F 1SS SKX 5 LH XI 5 2S0ia £P| mo^- 

asiSMAHM^ mm oissa. ndii? &pi ssaciisiEsi »gg a*^ 2 °j oixi» isg :iso S §K) ) ! LHIi 



1.5 



tH o 

CD 



oia. 



£PI y§g£b soil &m Jim ^, 70-85 1; on /d 20^- 6om m& isfs ^, soi *^^o £ ^ g ^§ hI2 go-ioo°couH 12-30 

Mzimoi memoi eisAisib sa§ sg&a. 

£PI &J-S0I s, Bhg iii§ *ia-eKwork-up)9°S*| 0|X|» ^3HHI¥[6]ig gi 4 2ia. 01 mi gfBS ^BSPII sie 

El life S°U, OIAIIE^ ii 0ISSI01 XH2§Sfe gfSS OlSSIfe 301 dUf^Sha. 01 M ¥E?iS8^ y§ Sifgg &S0UH 1-20 AIZi 

§e ^xisioi §sg°j ^3idi¥[6]^s !£sm, oi %&mm mxm°s. oia-ea. oiouh, gofa oi°»oii oinmm Dm ®&mm s^a\ 

HQ. 01 SEmm 2:1-10:1 5&¥ffldl°| OUHIE^ g°| S&SDHB OlgSfOj 4»»3II Ail*! SI 3£8K)| 0IXIS ¥5HUI¥[6]Sg £!g 4 aa 
&PI ehSS SSH ^3gPJ Olflft ¥3Hdl¥[6]l!S 15-30%°l A i£ SJII ao. 



£P| Hh = Ai 2 0|| Hl-Bh OUIih ¥3ibl¥[6]10||AH, UE^:?I, s^APIPJ 3^0||b 2|2| Oh&loll- ShOIE^APIS S&SI01 

Ahs&a. 



SimM 1 CHI AH RS| BfB sfg^PI- m=£}|e! g°o||fe ffH&SS aaj&! 1CHIAH R2| BB3S2PI- OhDIin^l °i 0|XI» ¥5HtJ|^[6]i!S 

easho) oigsp. oiib soi, si?t±i 1 chi ah p-oioianiiy¥3Htji¥[6]i!s p-L|E^miy^^tii¥[6]i°i saetss sen bssp. oi eh 
& saagoiife seasapg, si ssf^^, siapa, a si gin, ofa, s.ma. sap ok tmst, ssi-ppk 

g°i oisshoi *aacti. wssispiite ss&sis =4g^g Aigep. »asaus 4g^s p-pMsniy¥3idi¥[6]a§ 4g 
eijoii hoi^oi, Bhsoi ¥, ninfsi saaepgoi ^iipoi xhi>pi goisipb sisoi sick 

ifs^Ai i CHI AH RSI Sfg^PI S^APIBI SSOIIfe tt£S7|^§8 >lfl i^tPPI SIOIE^APIB gjb OIXIS ¥3HUI¥[6]iS ffSSIOI 

oissp. oil* soi, a»*i ioiiah p-s^iE^AiiBiy^?Hdi¥[6]is p-^^Aiiaiy^^di¥[6]i°i ifssjieigg ssh tssa. oip 

& P-S^AIffliy ¥3HP¥[6]S°l iSl^l H JIS ^MBagdt. &S±lKg±, 22ESfi§, iiiifU^I, ffLf§I, Aia§fPE S , 
fi£HS|-PM, MSH-^¥DIPM, MSShBBN, g^lHIIPag, 0II!0H1L||£S2H P SM^.OUHIM^, SSIg^OIPg, gmpg, ^M^Sl- 
gg OISSKH OI^OHXIP, HI- if 3 SMI fe MB 6KB OlAHISaS A|g§tP. 

e yg°i snf±i is sAiab oias ¥5HP¥[6]as §sas°s as aoii stfsi-oi, pgf& gas ai-s^si-p. o\m mp ^ahispi 
aashe s tfssi ouiff ¥3ibi¥[6]as ^ aaoii si-oie^ai, ofsjsa as, api-ygom xis.^go.1 $?aie a*g 

3|» D[X\H 91Q. OIXIS ^3HH|^[6]i°l ifEf ^gJIS 3fl 3IS&2I *S3I2|- agAI^ g^SifxHIH tfgSI-a, 3£0!-£3EHII|g 

^3 sasi, ?iai saiRsi a:>rHi, n^agsi ^ dh chi oissu= aoi j^si-p. se, s bssi aig^e gjaasAH, oiii* ¥3Hui¥[ 
6]Hj» &mm^ sufsgui- gsas°s ass t^si-bcii ap. mm son C60, pas gui- as ga^ai sufgoii 
s ass ^ssife, ¥^di¥[6]y°j p&& mxi-chi ssg^g ssh ui§#3 it°s ^pisa stfpon an*«os eae sa 
21 ai si shps soismi &p. ast, si^ahp gsa^e! ^AHgoii oigspi mm ¥3HHi¥[6]ioi g^a #p°i saoip, if^a 
§21- isasss aapp nisi on 3 A^aaib p^ atsa 4= sip. 

sis^a isias°§ ^§ ^1 s chi cue assib 501 j^sfPb §§ s tsi ssh oishm 4 apa, s isi s«n pgfe §ga p 
gess axis ^ siap, & gtsoiiAH Ahsa asasa sm^sg oigshoi oixi&^3Hui¥[6]a°i saoi ^hfesa n Mgais 
b 301 Jihsmb mm 2ix\m 4= as aom. 

oisk s b^ss spi ^aioiis soi fisspis aha, s asoi spi ^Aioiisa stspb ss omcj-. 
erg 011 1. p-uiiEf-LiMsniia eps¥i°i 

P-CHIP-L|MS^a 1.7 a . ^-SHI Oh 1.7 fl j]f S^0.5 rrveoil CHISS 40 meg ^Ph^ *, B-^gf e ^(Dean-Stark trap)S MSV[0\ M± 

s?pisk)iiai 20Ai^=a swAiaa. 

a^i ygoi &ss ?, sis s&ss ys2s yzram sas sjhi sag cnnf si asshoi p-DH&-UMsniiy gps^ag 75% 4S 
s sap. 

1 H-NMR (500 MHz, DMSO-d 6 ):6 7.40 (t, J = 5.0 Hz, 2H), 7.48 (d, 

J = 5.0 Hz, 2H), 7.86 (s, 2H), 7.95 (d, J = 5.0 Hz, 2H), 8.21 (s, 4H). 

13 C-NMR (125 MHz, DMSO-d 6 ):5 81.2, 121.6, 123.2, 129.7, 133.7, 140.5, 147.1, 160.2. 

§]• soil 2. p-nhp-pssifiiyep3¥i2i 

P-CHIP-peg^a q-Efa-L|§SSil MSSfb 5g AHI2J5P2fe, tfgCHI 131- §gl» ^f a CHI PP ^Aimoi P-fflP-L|egmy S 
P3¥lg 91%°l 4gS &SS^P. 

1 H-NMR (500 MHz, DMSO-d 6 ):87.37 (d, J = 10.0 Hz, 4H), 7.97 (d, 
J = 5.0 Hz, 4H), 8.17 (s, 4H). 

13 C-NMR (125 MHz, DMSO-d 6 ):681 .3, 122.8, 128.7, 145.4, 147.1, 160.2. 
If g Oil 3. P-n|-P-[}||s A |it||yg £ | 3 = yoj m g 

p-Dii&-UMSB«a c^ p-wp-mi^Aisjag mss^ as maispib, tfgoii ia=is gfBoii pp aAi^oi p-n^-on»Ainiiye 

£13^11 88%2| 4=gS S^8hHP. 

1 H-NMR (500 MHz, DMSO-d 6 ):63.71 (s, 6H), 6.95 (d, J = 5.0 Hz, 4H). 7.28 (d, J = 10.0 Hz, 4H), 7.76 (s, 4H). 
,3 C-NMR (125 MHz, DMSO-d 6 ):6 55.4, 80.3, 112.8, 113.3, 115.9, 158.3, 163.4. 
S-gOII 4. P-OHP-pe^niiy ¥3HHI¥[6]1°J &g 

P-DHP-L|Egn||y S£ | 3 = y 3. 8 4 fl> 7.14 g, SSyCHISIH g°!j(37%) 11.3 mL 2k 5!fh 0.9 mL « SSShOI 80C CHI AH 3 

om m& Jim m&msp. oi stfgs as oil ah y^Am * , o'cchiai sie sth 27 mLS aissi j[m am, 80°cchiah 30^sa d\% ay 
m o°cs a^sm s 54 mLg mmm ¥Jim oi stfgg 95"coiiah 24ai^ =a imsisp. 

ehgoi #ss ae isii ^schiah AHiAiag aast §22^ iohsi ¥?itii¥[6]Bs 012ms aa^ap. oi^chi omiss ^i§h a 
as 01 aas ounisa s(5:i)s M\mm p-ona-uinsmy ¥?iui¥[6]is 17%°| 4=gs asap. 

1 H-NMR (500 MHz, D 2 0):6 5.27 (d, J = 10.0, 2H), 5.57 (d, J = 10.0 Hz, 2H), 5.71 (m, 6H), 5.81 (m, 8H), 6.10 (m, 4H), 7.49 (m, 4H), 7. 
89 (d, J = 25.0 Hz, 2H), 8.03 (m, 2H). 



if soil 5. ci-ni£i-L|e^niiy ¥^Hi¥[6]asi tfs 

P-D|[EI~USSlHiygEl|a¥i Ql<y P-WeHLIH£iI||yg£ia¥i!M Algth 38 fll£|SHnfe, if SOU 421 §aSf gfgOII IIP 1A|S|0| P- 
n|E|-L|Eg]i||y ^til¥[6]yS 22%£| ^iS §240-. 

1 H-NMR (500 MHz, D 2 0):85.24 (d, J = 10.0, 2H), 5.56 (d, J = 5.0 Hz, 2H), 5.70 (m, 6H), 5.80 (m, 8H), 6.05 (d, J = 15.0 Hz, 4H), 7.36 ( 
d, J = 5.0 Hz, 4H), 8.06 (d, J = 10.0 Hz, 4H). 



if SOU 6. P-fflP- 



?A|lHiy ¥3iUI¥[6]i°l IfS 



P-D)ia-UMS]BiyS£l3¥H CAU P-fflBh-OH^AIiySBIS^Hg AhgS|te3!l UlSjmHb IfSOII 421 SB SS2£ q-jj^-oh-aI 

my ¥3idi¥[6]is 2i%°i aap. 

1 H-NMR (500 MHz, D 2 0):83.71 (s, 6H), 4.38 (m, 12H), 5.24 (d, J 

= 10.0, 2H), 5.56 (d, J = 5.0 Hz, 2H), 5.70 (m, 6H), 5.80 (m, 8H), 6.05 (d, J = 15.0 Hz, 4H), 7.1 1 (d, J = 10.0 Hz, 4H), 7.43 (d, J = 5.0 
Hz, 4H). 

erg Oil 7. P-DilE|-0ID|tIHiy¥3ibl¥[6]i°l SS 

P-DHEf-LIMSEIiy ¥3iUI¥[6]l 380 mgS 20% SSfgfeis 3mL Oil ^21 PS 41 S Oil AH 20b§£f H^ef ¥, 40°C0||AH 8AIZm2J- 

aysisp. sf^sib »a&Hfes 80°coiiah uissioi ^sai^ xphs^p. 
ssa uxii mis oisfsm assioi p-tnip-omiinniiy^3ibi^[6]ig 84% ^ss saa. 

1 H-NMR (500 MHz, D 2 0):65.27 (d, J = 10.0, 2H), 5.56 (d, J = 10.0 Hz, 2H), 5.70 (m, 6H), 5.80 (m, 8H), 5.97 (t, J = 15.0 Hz, 4H), 6.26 
(s, 2H), 6.39 (m, 2H), 6.62 (m, 2H), 7.04 (m, 2H). 

as oil 8. P-nip-oiDitniiy¥3idi^[6]a°i ifs 

P-0IIE|-L|MSlt||y¥5HHI¥[6]l!§ AlgSIb CH<M Q-DJEH4M£¥31HI¥[6]gS AISS 2!S «|S|S|2b, IfSOII 721 Sg© gtaoil HI 

si ^aisioi p-fflsf-omikia^di¥[6]as 84% ^s^ aap. 

1 H-NMR (500 MHz, D 2 0):85.39 (d, J = 10.0, 2H), 5.71 (d, J = 10.0 Hz, 2H), 5.85 (m, 6H), 5.94 (m, 8H), 6.10 (d, J = 15.0 Hz, 4H), 6.75 
(d, J = 10.0 Hz, 4H), 6.85 (d, J = 5.0 Hz, 4H). 

<ifSO|| 9> P-ni£|-S|0|E^A|IHiy¥5Hai^[6]i!2| ifS 

P-ni£hDH^A|IHiy¥3ib|^[6]a 200mgg OlXimtt 1 0mLdl ^21?, 47% "Stf 0.2 mL» im^, »#A|£IP. 24AIZJ-?, yaf 
AI€J?, OIAIIES ^hSH §2S £bP. S'SS SHI 0M5°^ AUsj^Oj, P-5(-0|E^A|I||y^3iUI¥[6]ie 80%2| 4=g£ £feP. 

1 H-NMR (500 MHz, D 2 0):54.38 (m, 12H), 5.12 (m, 2 H), 5.24 (d, J 

= 10.0, 2H), 5.56 (d, J = 5.0 Hz, 2H), 5.70 (m, 6H), 5.80 (m, 8H), 6.05 (d, J = 15.0 Hz, 4H), 7.1 1 (d, J = 10.0 Hz, 4H), 7 43 (d J = 5 0 
Hz, 4H). 

Ifg°l a 

¥3ibi^[6]i8 pgfs sw°i mmsnt ti\g%mmm mm biiei^oi :fe5i2j°u, ^5ibi¥[6]yoii x\mm essm* sjoi, n 
aiaeom ssi*f*i stetson oil %mm mji^sioi cmm oisoi s^testa°Lh s y§E seoii pp xispib 2:711 tern 4= sib 01 xi 

* ^5Hdl¥[6] §J 3 1SSI0I i!5lb 21 SUfgOlU SflfiB, =011 gOISIIHI §$?2&o £ ^ oiq. 0 |£| 

e s??atf°s 3S@ ¥3iai¥[6]is asoienemiis a§ saa, ?ia sbirsi a?n. ^# si^yesi ^oh si^ah ass^e! 
£iah gsi moioii oig^bsip. 

(57) §^°| S?| 
S^S 1. 

SW&I IS 5A|£lb OlxISh ¥5ibl¥[6]a: 

<m%m i> 




X 
Li 

N N-CH 2 -^ 

H -H- H 

N^N-CHz 



S^s, Xb O, S SEb NHOIP, 



RS xltIS! Eb d|xl#@ C2-C30SI ^3\\UD\, xl&@ Eb d|xl&@ C2-C30°l xllhS Eb dlxlihS C1-C30SJ ^3\^UJ\, 

Xlth@ Eb d|xl&9 C1-C302I ol-OIE^AI^IPl, Eb d|xl&@ C1-C302I W^API, Xlff9 Eb d|xlSF=! C1-C30SI L|S£&U 

?l, x|*@ Eb blxl&S C1-C30°l OlDIEy-f^l, xl&S Eb H|xl?h@ C6-C302I OUPI, X\&& Eb dlxl#@ C6-C30°l SIIEIISOIiPl 

g^S 2. 

11 tf Oil SiCH/d. RS 2-LIMSffliy^l, 3-U ^Sia^l, 2-OH^AIIHiy^l, 3- Oil S| Ally} I, 4- Oil i| Ally J I, 2-OIOIt 

my? 1, 3-omiinHiy^i, 4-oioiEiniy:>i, 2-5ioiE^AiiHiy;>i, 3-sioiE^Aiiy;>i, 4-sioiE^Ainiiy^is oi^chs! s°^¥ei #^Eib 

5!S Sib SI94 1£ SAIEIb OlxISI ¥5Hdl¥[6]il. 

8^9 3. 

119 Eb 1290II SiCHAH, 3^0|S3ain|g §g §5!1, D\%\ SE|af2| §211, 2jg SSjehgSI ^DH, 1I9£!A-|, gSSfsie! MAH Eb 2f 

gaeaioii oigEib ^s°s sib issAigb oixiih ¥5Hui¥[6]a. 



4. 

2S SAIEIb 0\X\m ^£13^121 5194 3°S SAIEIb = 5S^Q|S|E£| y ggfb c^g 3s «§oi 

b 119^1 1£ SA|£jb OlxIS ¥^UI¥[6]H2| l£g*B. 

<tl*^ 1> 



SI 



If X 



CH, 



R -H- R 

— N^,N-CH 2 - 



1 ll 

■N N-CH,- J 



H -H- H 

~ N v N " CH 2"h J 



<1|5[aj 2> 

X 
Li 

HN NH 

HN^NH 
X 

<SW&| 3> 

X 
Li 

HN NH 

H -H- H 

HN^NH 

X 

&^l^lg, Xb 0, S Eb NHOICH, 

R8 XI Eb d|X|»S C2-C30°l S3||y3|, Eb UIXISS C2-C302) gfSiy^l. X\m& Eb dlxlllS C1-C30°l 

x|Sh3 Eb dlxlihg C1-C302I SIOIE^Aiya^l, xlShS Eb d|xl&=! C1-C302J i^Apl, X\m& Eb d|x|ff£j C1-C302I Ll^g^' 
J\, xlS@ Eb dlxllhS C1-C30°l OlOIE&iPl, xlfig Eb dl««@ C6-C302I 0\UJ\, xl&S! Eb dlxl&ij C6-C302I SUHISOIiPl 

m^m 5. 

1490)1 21 01 AH, &2?| 519^1 2£ SAIEIb Olxlal S£|3¥i!0|, 

SI9±I 4S SAIEIb 1,2-P 9flS ^E*||£l 2f94 5£ SAIEIb ¥310)2) d- sjOD &8 EtflB »a *f|££lte 3dS ^SJ£S 8ffes »«W 1B 

sAiEib oixi* ¥3idi¥[6]a°i isaa. 

<1|5|-AJ 4> 



R O 

<S|-«j-A| 5> 



X 

XI 

H,N NH 



X Si RE U^m ti\2i HQ. 

S^S 6. 

15Soii aoiAi, m\ &o\ stt, si ^M^aomis^s^ oi^ois 22^¥ei asis sm 01&21 s;g mi= sm^ is hai 

Sfe OlxISt ¥3Hdl¥[6]i!°l S5Sa. 
S?» 7. 

15S0II SiOi AH, &3>| &moi #8 S!x|-*!2S ¥^tt ¥ 70-85 0 C Oil AH 20g- 60^ SSh 10| S££IS £ig ¥^§h 

H 90-100 °C CHI AH 12-30A|?l-=°i H^Sfe ^38 ZHxIfe 28 ?§°S SK= 1£ SAIEIb OlxISh ^5H bl¥ [6] i°l 

8. 

15S0II SI (HAH, &3>| &iS0| *, Sig S&gS &S0UH 1-20AI2! g}x|SH2 aagg! ¥5Hbl¥[6]S8 Olxlii ^5Hdl¥[6] 

101 gSH3 Ot°!jg £b 2!8 Sfe Sftfi! 1^ SA|E!fe Olxlfi- ¥3Hbl¥[6]i! °l AHI3E&S. 

m=?m 9. 

1890II 2iCH AH, OjSljOII 0\H\E3l OII&SgOII/H d^lS 8H4 0|&g ¥^§hOI §288 2:1 LH XI 10:1 ¥fflb|°| g°l 

SSSDHS 4H\ SSgg A|*|^01 1£ SAItlfe 0|xlSh-¥3Hbl¥[6]i!g £b 28 *§°S Sfe asf&j 1£ 5A|£|fe Olxlsi ¥5H 

yi¥[6]i°i sisaa. 

10. 

14&01I 21 01 AH, 40| g*^ 1£ SA|£|fe Olxlii ¥3Hbl¥[6]i!(R0| OhOI Effliy 31)8, 

&3I Shsf^l 2S SAIEIb OlxISh e£|3¥l(R=UMSit||y)^ 2^ 3°sL 5A|£lb g£|3¥ilS SSyQI8|E£|- ShgmOf ¥0\& sl^M 
1S SAIEIfe 0|«ft ¥31dl¥[6]l(R=L|e^it||y3|)£J »SEK>||g CH 31 xl HSSfe 5!I^§2£ Sfe aaf&l 1S HAIOfe Olxlsi ¥3ib| 

¥[6]h(roi omikny^Dsi asaa. 
m=?% 11. 

110S0II SiCH AH, &3| »a B3IIAI 4=4:, SBtt &Ste. ^ Si SSR^, SIEEfH. S, Sift!, 0h2, EI^, SSK>±, §fHL|0K »9US 
S, SSfEIEhfe, iHh^HH 4S^°^ 0l¥012! 22£¥E| Sm 0|&2j gmim 0|gS|-fe 218 ?§2S Shb SW^ 1£ 5A|£|b 

OIXIS ¥=Hbl¥[6]il(R0| OhOllcIIIiy 31)21 ISgfS. 

12. 

X1I4S-0II SICHAH, &3| si^iM 1S SAIEIfe Olxlti ¥3Hdl¥[6]i!(R0| ShOIE^AIiy 3|)8, &3| 2£ 2A|£|fe 0|X|& g£|3¥l(R= 

DII^AIilliy)^ SA|£lb edl3¥lg 5S&QI8IE2I- ygSKX ^OHS SfSf&j 1£ SAIEJb OlxISh ¥5Hbl¥[6]g(R=[HI^A|IE|| 

y3|)°| iSlSI CH 3Hx| 15E|b Shfe a^Ai 1S SAISlfe OIXIS ¥?1bl¥[6]l(R0l ShOIE^AI Hiy 3|)2| l£gfa 



S^g- 13. 

112S0II 21CHAH, 4^1 l^SSSf E+JJI A| ^S^Sfg^, 22ESii, iltlLfii, |sm§|, AIShimMM, SEES^I 

s, SMaa h ¥D|L|M, "Slf-BBN, S4isfn|£|0S, 0lllDh3LHI^22E, OfAHIE^, gSf^¥D|k, Si ^M^Sfs£^2£ 

0l¥015! 22S¥EH sm 01^01 AhgElfe 5!S ?S2£ §hb 1£ SAI^b 01X19 ^?1bl¥[6]y (ROI 8hO|E^A|H||y3|)2| 



